Introduction
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The obstacle problem that we consider here can be described as follows: find the equilibrium position u = u(x), 11 x ∈ Ω ⊂ R 2 (R 1 ) of an elastic membrane (string) constrained to lie above a given obstacle Ψ = Ψ (x). It is solved by 12 the unique solution of the minimization problem
where K is a convex set of functions in H 1 0 (Ω ) greater than or equal to Ψ , i.e., K = {v ∈ H 1 0 (Ω ) : v ≥ Ψ in Ω }. It is 15 well known that this problem is equivalent to a variational inequality one, of finding u ∈ K such that
17
where (·, ·) is the L 2 inner product and taking a(·, ·) to be the Dirichlet form:
19
Obstacle problems are a type of free boundary problem. 
7
If we take
, where π h is the piecewise linear interpolation operator, Ψ h monotonically increases as h → 0 8 due to the convexity of Ψ . Now a natural question is whether the corresponding solution u h increases monotonically 9 as h → 0, which seems the case intuitively. However, to our surprise the monotone convergence holds in one- 
Monotone convergence in 1D solutions
13
The following lemma is elementary. 
Before we prove the monotone convergence theorem, we state the discrete monotonicity principle [9,10,3] as 18 follows. 
Theorem 2 (Discrete Monotonicity Principle). Let
discrete approximations u h 1 ∈ V h 1 and u h 2 ∈ V h 2 are the solutions of the following variational inequalities:
31
be the solution of the following variational inequality:
35
which is equivalent to ∈ K h 1 , which, together with (6), gives
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On the other hand, Lemma 1 gives
8
By (8) and (9), we have
10
Using the fact
, (6) and (7), we have
12
Then (10) and (11) give
which, together with the uniqueness of the solution of (6), gives
16
The convexity of Ψ gives Ψ h 1 ≤ Ψ h 2 . Applying the discrete monotonicity principle Theorem 2 to variational 17 inequalities (5) and (4),we obtain
which, together with (12), gives
Consider a sequence of mesh refinement G h 2 such that u h 2 (0, 0) = 1, u h 2 | ∂Ω = 0, and u h 2 | OPQ has the same shape as v, where u and v are defined in
